Objective: In this study, we evaluated postpartum stress using a postpartum depression scale and by measuring the level of a stress-related substance, to clarify the relationship between the stresscoping capabilities of women in the final stage of pregnancy and their postpartum stress reactions.
Introduction
Various studies have revealed that the experience of giving birth has a large impact on the postpartum mental health of women (1) (2) (3) (4) . As for the effects of delivery on mental health, a researcher reported that women less satisfied with their delivery were more likely to show postpartum depressive tendency (5). For women, delivery is one of the most stressful events both physically and psychosocially among the various events in their lives. Postpartum depressive tendency may be viewed as a kind of postpartum stress reaction.
Stress can be generally classified into the following three categories: physicochemical stress, physiological stress and psychosocial stress. In psychosocial stress, the field of "Psychoneuroendocrinoimmunology" has recently drawn much attention (6). Studies in this field have been conducted primarily within the framework of psychosomatic diseases. These studies are based on the theory that the physiological changes observed in the three systems of the living body (i.e., nerve, endocrine and immune systems) in response to stress (e.g., excitation of the autonomic nerve system, stimulation of hormone secretion from the endocrine system and reduction in the activity of immunocompetent cells) are not independent but a result of the interaction of these systems. From this theory, it has been thought that the cognitive function and stress-coping capabilities of an individual determine the body's response to psychosocial stress (6, 7). This means that psychosocial stress is subjective in nature because it is affected by the cognitive function and stress-coping capabilities of an individual. Reactions to stress therefore can vary depending on how the individual recognizes stress and to what extent the individual can handle stress. For this reason, subjective stress evaluation such as the use of questionnaires has limitations. Therefore, if the relationship between the aforementioned "satisfaction with delivery" and "postpartum depressive tendency" is discussed on the basis of the theory of stress recognition and evaluation proposed by Lazarus (7), the degree of satisfaction with delivery corresponds to how an individual recognizes (or recognized) her experience of delivery, and postpartum depressive tendency can be regarded as a postpartum stress reaction. Furthermore, we anticipate that stresscoping capabilities associated with delivery can also affect stress reactions.
From this background, this study was undertaken to evaluate postpartum stress reactions using a postpartum depression scale (i.e., a subjective indicator) and by measuring the level of a stress-related substance (i.e., an objective indicator). We previously reported the relationship between the degree of satisfaction with delivery and stress reactions (8), thus, in this study, we focused on the relationship between stress-coping capabilities and stress reactions.
Methods

Subjects
Four obstetric facilities in a selected district that consented to the objectives and methods of this study and in which the percentage of low-risk pregnant women was relatively high were selected by the expedient sampling method. Women satisfying all of the following requirements were enrolled in the study: 1) women receiving periodic ambulatory health checkups for pregnant women and who are scheduled to undergo delivery in the same facility as that for pregnancy management, 2) women without medical complications, 3) pregnant women who intend to have transvaginal delivery and 4) puerpera after term delivery.
This study was approved by the Ethical Committee for Human Studies in Kanazawa University School of Medicine in 2003.
Investigation and tests
A questionnaire survey and the measurement of the level of a stress-related substance were performed simultaneously.
Design of questionnaires 1) Questionnaire used in final stage of pregnancy (prepartum)
The questionnaire used in the prepartum stage was designed to include the following items, with reference to those used in the studies reported by Tokiwa (5, 9, 10) or Tateoka (11): "basic features" that is, age, with or without medication, smoking, and drinking, "Sense of Coherence (SOC)" and the "Japanese version of the self-assessment depression scale" of Zung (12).
The "SOC" scale was developed by Antonovsky (13) on the basis of the salutogenetic model. Its Japanese version, prepared by Yamazaki et al. (14) was employed in this study. According to Yamazaki, the SOC scale is an advanced form of the concept of stress-coping capabilities and thus we used SOC as the scale of stress-coping capabilities.
The salutogenetic model of Antonovsky is composed of two theoretical models. One model is based on the theory which states that stress can work both favorably and unfavorably on health and that the nature of its influence on health is determined by the degree of the individual's SOC developed through various experiences. The other model pertains to the theory which states that SOC is developed through good experiences in one's life and is reinforced by experiencing success in dealing with tension (13, 15) . In this study, the former theory was adopted and SOC in the prepartum stage was investigated, while maintaining SOC as an independent variable, with the goal of examining how stress-coping capabilities developed during one's life would relate to postpartum stress reactions.
The SOC scale is composed of 29 elements. The responses to each question are rated on a seven-point scale (scores 1 to 7) and the total score is calculated. A higher total score indicates that the individual is less likely to develop stress even when facing various stressful stimuli.
2) Questionnaire used in early stage of puerperium (postpartum)
The questionnaire used in the postpartum stage was designed to include the following items, with reference to those used in the studies reported by Tokiwa (5, 9, 10) or Tateoka (11): "course of delivery" (i.e., time required for delivery, gestational weeks, with or without measures used during delivery, amount of blood lost during delivery, and birth weight), "Self-evaluation of delivery experience", and "postpartum depression scale". "Self-evaluation of delivery experience", prepared by Tokiwa (9, 10), was used for the evaluation of the degree of satisfaction with delivery. With this scale, the degree of satisfaction of the mother regarding her delivery is rated on a five-grade scale (much satisfied to quite unsatisfied). This scale is composed of 18 questions and the total score ranges from 18 to 90. A higher total score indicates a higher degree of satisfaction with delivery.
Previous studies revealed that depressive tendency during pregnancy is associated with postpartum depressive tendency (16). In view of this finding, we used the "Japanese version of the self-assessment depression scale" of Zung in the prepartum stage and the "Postpartum depression scale" of Ikemoto et al. (17) in the postpartum stage. The latter scale was prepared by combining the 20 questions from the Zung's scale with 5 questions pertaining to postpartum physical symptoms (total of 25 questions). Responses to each question are rated on a Likert's four-grade scale (unconscious to always conscious). A higher total score indicates a higher likelihood for developing depressive tendency.
Blood sampling 1) Parameter
Blood was sampled and checked for the presence of secretory immunoglobulin A (s-IgA), which is a stress-related substance. Blood was used as a specimen for detecting s-IgA for the following reasons: although large interindividual vari-
